Structural requirements for steady-state localization of the vesicular acetylcholine transporter.
The vesicular acetylcholine transporter (VAChT) regulates the amount of acetylcholine stored in synaptic vesicles. However, the mechanisms that control the targeting of VAChT and other synaptic vesicle proteins are still poorly comprehended. These processes are likely to depend, at least partially, on structural determinants present in the primary sequence of the protein. Here, we use site-directed mutagenesis to evaluate the contribution of the C-terminal tail of VAChT to the targeting of this transporter to synaptic-like microvesicles in cholinergic SN56 cells. We found that residues 481-490 contain the trafficking information necessary for VAChT localization and that within this region L485 and L486 are strictly necessary. Deletion and alanine-scanning mutants lacking most of the carboxyl tail of VAChT, but containing residues 481-490, were still targeted to microvesicles. Moreover, we found that clathrin-mediated endocytosis of VAChT is required for targeting to microvesicles in SN56 and PC12 cells. The data provide novel information on the mechanisms and structural determinants necessary for VAChT localization to synaptic vesicles.